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The Application of Electrical Automation in Fine Chemicals: Innovative
Practice of DCS System Control Technology
Wu Shiwei
Guangzhou Baiyun Technology Co., LTD, Guangzhou, Guangdong 510000

Abstract : The architecture and functions of the DCS system are introduced, and its application and challenges
in fine chemicals are expounded, such as reactor control and interlocking of separation devices.
Innovative technologies such as MPC and neural network feedforward compensation were discussed,
and the access of heterogeneous devices in enterprise cases was also involved. The technical
economy and cross—field promotion were emphasized, and the future development was prospected.
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RERFBMEF ST, bR 100029

DOI:10.61369/EPTSM.2025040004
X EERSMERY R DA BIERRERIBERAEE, RET —ERENRMERTEE, ARENETHR
&4 DA BERZUIMAEK, SBERSBEFRRERAERE, IURWEMEEFANSEERSNE, BER
SIFEEZENIE, ERARTEREHEBREIMIL. BERSEIREBNGERHERAR, BIHARERARR
HE DAC BBEHREE |-V ik, EINEAESEZE25ns LK, BEEXESERTBERTERRABRIESTEM,
BB CEEEIAE £0.1ns, MidERERA, IR DA BRESARCEN/NTF50ns, BERRSHEEMLT
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ERPUEER; DA BERRER; KTt

Low-Latency Design Method for DA Voltage and Current Circuits in High-

Abstract :

Keywords :

Speed Synchronous Measurement Modules

Zhu Zhizhong
Institute of Microelectronics of the Chinese Academy of Sciences, Beijing 100029

This paper presents a complete low-latency design method to address the latency constraints of DA
voltage and current circuits in high—speed synchronous measurement systems. The research aims to
solve technical challenges such as long settling times in traditional DA circuits and insufficient multi—
channel synchronization accuracy, achieving picosecond-level latency control and high—precision
synchronous measurement. Through deep analysis of latency generation mechanisms, the study
focuses on optimizing current output circuit topology, high—speed synchronous control strategies, and
layout and routing techniques. The design scheme employs a current output DAC combined with a
precision |-V conversion, reducing the settling time to less than 25ns. Differential signal transmission
and impedance matching techniques ensure signal integrity, with a multi-channel delay matching
accuracy of +0.1ns. Test results demonstrate that the designed DA circuit system achieves a total
delay of less than 50ns, inter—channel synchronization accuracy better than + 100ps, and a frequency
response flatness maintained within +0.5dB over the operating bandwidth.

high-speed synchronous measurement module; DA voltage and current circuit; low-
latency design
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Technology Optimization and Reliability Enhancement Strategy
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Abstract :

Network slicing technology is one of the key technologies of 5G. It can meet the needs of diversified

business scenarios by dividing the physical network into multiple virtual and mutually isolated subnets,

and each subnet customizes the corresponding network resources and service quality (QoS)

according to different business needs. This paper takes “5G Smart Grid” the research object and

studies its hierarchical optimization method and reliability enhancement strategy. On the basis of in—

depth research on the technical characteristics of 5G and the service needs of smart, the advantages

and existing problems of network slicing are clarified. It is hoped that the research results of this paper

will provide theoretical basis and technical support for the construction of efficient, and secure power

communication network, and promote the high—quality development of smart grid.
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5G; smart grid; network slicing; technology optimization; rel enhancement
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Abstract :

This paper systematically explores the impact of distributed photovoltaic (PV) access on low voltage

distribution network and optimization measures. The impact mechanism is analyzed, the negative such

as voltage exceedance and fluctuation aggravation are expounded, and optimization strategies such

as reactive power compensation and intelligent control are proposed. The implementation effect of the

measures is evaluated prospected, which provides a reference for improving the voltage quality of the

low voltage distribution network.
Keywords :
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Analysis of the Impact of Steam Turbine Flow Section Renovation on Power
Plant Operating Efficiency Improvement

Dong Helun
Fuxin Power Generation Co., Ltd., Fuxin, Liaoning 123000

Abstract : The transformation of the flow passage of the steam turbine is a key technical path for improving the
efficiency of power plants. This article provides an in—depth analysis of the multidimensional impact
of the flow section renovation on the operational efficiency of power plants. Research has shown
that finely designed flow paths can optimize the performance of thermal cycle systems and improve
the efficiency of converting thermal energy into mechanical energy; Improving the blade flow channel
structure and sealing system can enhance the flexibility of equipment operation under variable loads
and adapt to the peak shaving needs of the power grid. The article analyzes the technical adaptability
challenges, long—term reliability risks, and dynamic operation and maintenance control difficulties
faced by power plants in the transformation of the flow section. It proposes system solutions such as
building a unit characteristic database, strengthening the performance verification of new materials,
and developing an intelligent flow field monitoring system. Practice has proven that the scientific
and systematic transformation plan significantly improves the operational efficiency of power plants,
reduces fuel consumption, creates considerable economic and environmental benefits, and is of great

significance for promoting the green and low—carbon transformation of the power industry.
Keywords : steam turbine; flow transformation; power plant operational efficiency
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Intelligent Optimization Method for Aerodynamic Performance of Wind
Turbine Blades Driven by Artificial Intelligence

Wei Changhu
Guizhou Jinyuan Smart Energy Co., LTD., Qiannanzhou, Guizhou 558022

Abstract : With the global demand for clean energy continuously growing, wind power generation has become
a crucial renewable energy solution attracting widespread attention. As key components in wind
turbine systems, blade aerodynamic performance directly determines power generation efficiency
and operational stability. Traditional optimization methods for blade aerodynamics suffer from high
computational costs and low efficiency, failing to meet the rapid development needs of modern wind
energy industries. This paper proposes an Al—-driven intelligent optimization method for wind turbine blade
aerodynamic performance. By integrating Computational Fluid Dynamics (CFD), machine learning, and
intelligent optimization algorithms, this approach achieves efficient performance enhancement. Through
establishing predictive models for blade aerodynamic characteristics and utilizing smart optimization
algorithms to search for optimal design parameters, the proposed method significantly improves
aerodynamic performance, providing robust support for efficient wind turbine operation.

Keywords : wind power generation; wind turbine blade; aerodynamic performance; artificial intelligence;
intelligent optimization algorithm
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Analysis of Reasons and Comprehensive Treatment Scheme of Coal Conveyor
Belt Deviation in Coal-Fired Power Plant

Gao Weilong
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Abstract : The coal conveying system is an important link to ensure the stable operation of power plants in the
production process of coal—fired power plants. As the core equipment of the coal conveying system,
the operating state of the coal conveying belt directly affects the safety production and economic
benefits of the entire power plant. At this stage, the deviation of the coal conveying belt is one of the
common faults in the coal conveying system. It not only causes coal to spill, increases equipment wear,
and increases energy consumption, but in severe cases, it may even cause accidents such as belt
tearing and shutdown, which will ultimately bring huge economic losses to the power plant. Therefore, it
is of great practical significance to deeply analyze the reasons for the deviation of the coal conveying
belt in coal—fired power plants and develop scientific and effective comprehensive treatment plans.

Keywords : coal-fired power plant; coal conveyor belt; deviation; cause analysis; comprehensive;
treatment plan
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Design and Benefit Evaluation of Distributed Photovoltaic Power Generation
System in Power Plant Area
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Abstract :

Driven by the combined forces of global energy transformation and the dual carbon goals, the

development and utilization of renewable energy has become an important development direction in
the energy field. Distributed photovoltaic power generation, as a clean and efficient form of energy
utilization, has been widely used in various places due to its characteristics of nearby consumption,
reduction of line losses, and high flexibility. Power plant areas, as major energy consumers with vast
available space and stable electricity demand, possess unique advantages for developing distributed
photovoltaic power generation systems. Therefore, this article will delve deeply into the design strategy
of distributed photovoltaic power generation systems in power plant areas and comprehensively

evaluate their benefits.
Keywords :
benefit evaluation

power plant; plant area; distributed; photovoltaic power generation; system design;
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Study on Reliability Assessment and Improvement Measures of Primary

Abstract :

Electrical System in Thermal Power Plant

Yuan Zhihua
Chaoyang Yanshan Lake Power Generation Co., LTD. Chaoyang, Liaoning 122000

This paper delves into the reliability assessment and improvement measures for the primary electrical
systems in thermal power plants. It begins by highlighting the importance of assessing the reliability
of these systems, outlining the key aspects and methods of such assessments, which form the
theoretical foundation of the study. The paper then examines the critical factors affecting the reliability
of primary electrical systems from multiple perspectives, including equipment, operation, management,
environment, and human factors. Based on this analysis, the paper proposes targeted measures in
technology, management, maintenance, and emergency response to enhance the reliability of primary
electrical systems in thermal power plants. The findings of this study not only enrich the theoretical
framework for assessing the reliability of primary electrical systems in thermal power plants but also
provide valuable insights and guidance for practical engineering applications.

thermal power plant; primary electrical system; reliability assessment; improvement measures
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Study on Carbon Emission Characteristics of Thermal Power Units and
Management Suggestions

Zhang Changxing
Gansu Electric Power Investment Zhangye Power Generation Co., Ltd., Zhangye, Gansu 734000

Abstract : This study focuses on the dynamic characteristics of carbon emissions from thermal power units and
the safety conflicts they cause. Through multi—dimensional empirical analysis, it reveals the nonlinear
response mechanism of carbon emissions: when the load change rate exceeds * 5%/min, the carbon
intensity deviates from the steady—state value by more than 15%; equipment deterioration indirectly
drives up carbon emissions by 1.3—-2.1% through energy efficiency attenuation; and the interaction
between fuel and the environment triggers the threshold for a surge in carbon intensity. The study finds
a strong coupling relationship between the surge in carbon emissions and equipment safety: when
the carbon intensity is greater than 1000 g/(kW - h), the thermal stress on the rotor increases by 2.3
times, and frequent starts and stops cause the fatigue damage factor to exceed the safety threshold
of 0.5. Based on this, a carbon data—driven safety management framework is proposed: constructing
a load—carbon intensity dynamic control curve to achieve carbon—safety collaborative optimization,
designing a multi-source monitoring fusion algorithm to correct monitoring errors, and innovating a
“carbon fingerprint—health degree” model to link equipment maintenance and carbon quota allocation.
The results provide theoretical support and technical pathways for low—carbon and safe operation of
thermal power units.

Keywords : thermal power unit; carbon emission; dynamic characteristic; safety management;
collaborative optimization

515

FEREIRGF IR T, KU IR ORI 5 I S R RS B IO E IR AT S R A ALY, 20
BT AT B BRI TIRR — SR A ST R P I S A ARSI AR 15%, JFRE
BEVRACH AL RN RIS BT RRIS BN H RS RS, SEMERE SN MM, ISR i " M5 M T B Iy
PRESRRI SN IRIEIR . AR R R L — AT A BRI I S MR XS 7 R GEmR oM, A SO R E Sl
AR G AT, T SR — R R R | IR G SRR — B A M, Mg MW — AT — 42
S ORI ERRA AL, R JCHRAR e s TR I ST 5 SRS A7

WA KEX (1984.12-) , B, WUk, #AKMKA, K#, HEIRF, TEAETE: KebbRFREETE.

028 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. KEHABHIN S SRS T

(—) $27 - BEHPRAE LA A

KAV SR, SRR SR S BB R A
AL, WSS RS, SRS
R FE A A S, ELE £ R O R B 2
TSI P BT, ASCHIE T SRS - BRI
BB (1)

A1 A — BRI

dL

3 (1)

dL
Al =a|— -eP+y-
N +y

Au;%ﬁﬁﬁﬁﬁ;%a

AT oy - HLAEERE
ES4

( Z) B&RSHRHRRMHES

KT S B 1 5 4 2 T T BB S U3 ) B TS R B HE T
B, HALSHUR B A RS R ST 2 IR B B R
B, BCRAR A EHL, A GEER R R B R M X
MEAE S OAE TR GRS S N — B R BRI — ORI FE
B R A S ARt 5 R N (BT RR A, R
R F AT AR TR AR S I, RS TR
WA IGUR R R B, BT, AU TR A S —
TR RIS (K2) Y,

T2 WAL — T SRR

I=lg,-(1+k-A) (2)

Lo: SEPRERTREE; loo: WIMHORE; A v EHESRMESR;
x: ESRA

(=) BHE7TERE MR

PRORHRHIE 5 R B 280 A8 B B R e fa e S s
WA AR B 2B BOL R PR TR S B MR 55 8 X AR R
SREERRTEEE, IR X PR B DI X ] 1 0 R B AU
PR RN TR MR L A 3% TR — IR
AR (X3) pui e M,

MR — BB A

I.=T,,. -[1+k, - AF+k, - (0.6AT-0.1AH)] (3)

ke o BRBMEEREG ko WIRBHUSERE: AF: BORG B
LR AT, AH: HIJEE,

—. BHRBIRNREF EISH

g, XL E SR RIS AR, HS TR TR
WS, RS NS EHEER T RS, B EEN
W — KA KR, ARESERET I, WA &
PEAVAT R N BRI 2 G, B A MR, LB N
HTBEIRI B =R U S R IR OOE SR A . TR B AL
XU ARSI

(—) RERIENK - 2RTISNBN

R Y e v A7 AT A S Bl A 5 A BRI E S S AR

B G AOATAECAHE I, PARET ISy, SRR R
IF YL REATL e SR T 22 RIS A, A e R 9 15349 1 s
JEZEREI, SR AN IR E R AL 2.36%, I AOEE A2
ARG e TR B AR GRS, TR R R f A
3, JPIESEIN R BRG] HRRIE >950 g/(kW - h) IFf
H Bl RGOSR <, FELWTRRL DA 5 75 i 4R A TB DS 21
(1) ™,
e 1 IR I 2 2 B

i LA UBGHRHIE
I RME | <950 g/(kW - h) BRSPS R RN K
AR < 3%/min TR E TR XS
PEIFHHEF D <05 D>0.5 [N AL B

(Z) BENEIERRERAEERS

MU} S5 8 i g e 1 ZR G (i 2

WAL 5 SR i O A T B . HAZ O R AE T
JREZE R B MR S0 i R 22 R S E L IREERRG
TE T2 N AR AL CO,, FEHE F R NI <o I (B
Bhm R mm, TR B AR A 26 I s Y W, SCR
JEE R, EIRAEE IR, A s PR O B 2R R B B M
7, 7 EREE T I I Eh T AR R, U A
B “RT4J5 2" eI AR (g2) M,
FoZHNEER

A ST S
W THAR RSN | 3 350MW BN %
BTN
K s A8 A T / 4
RSN, | REARREAE | 5 330MW B HIRERE F
& AR F30% Stk

(=) #EREN THRENSRERM

Hroe It A REEE AT IO RN H RSB R SIE, 5 AR
TR A BT AR PR 0 B H I ERAT SRS A I R
B SR BUBBLI 5 FECRIRIR RIS | Sl
W, HISREREEERT; [F R AR I IR A . X
Tl — ot B XUR O AL A2 TR B AR — i HE U BRE 5 RR B
TR IR I7 BRI E 6 ISR 15 S U L S
s LA AN, PR ) SRR I EAEHORIE, 3UMEENEI 7 2
BUSGH 22 2BE (B#E3) *,

73 K MBS R 15 T st — G RS EOS ek

BH s | 3wEEE | weeRn | Ak
R BREIEARA
976 1089 <950 o
(&/(kW - h) fesc
FOBERE RS
e 98 148 <w0 | M E'T“i %E‘i”
€C) YOS ERRE
B
R i = 308/
122 183 <135 (kW - h) IfEE0E
(MPa)
> 15MPa/50g
#%0.27/3k, D
PG T - N
b 0.27 0.82 <05 > 0.5 2L X

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 029



FARFAZT | TECHNICAL RESEARCH

=. BREIEESNE S EEEIN

(—) REBTMUER

KRNV 2 B T A B A T RS i SE AR
ikl M NIRRT - R, il
PR LI M RER A FIEF =% IE, I AIEDE, A -
AR LRI 4. ST IR R S
TSR SIS 228, W =R USRS 4
RS EEEFIEIN, AU & ARG (R4) .

F 4 R ZHER

s (RAFTRHERERIE / | FEOHER / | (UG T
WA N L .
(g« kW - h)™ (% - min™") [H{E D

G ST <920 <30 >0.5
WP AL <980 <25 >0.6
SR — 7RI

) <850 <4.0 >0.4
GO

(Z) ZRBURIEGFR

I HIATUZEL I A o B IR T 0 ) ) 2R G M 22 R 23
T8 1 2 PR A SR LBl A
1Eo ZET RS T J Si
BRI SSEAT, FR
MR ZE, HE CEMS/DCS/ #
SE =R (ET) .

(=) 8% - RihABEENF
Bl

KHNALRE SIS &, AU “BRiE
20— R IS R AT, SR, AT
BN LS AR A R HE660MW AL Heke T 24405
WIS P B RN SR AT TS SRR 7, P eRrie:
B g, 2R it sh N AL S5 A5 454007 Bl D 357

2 3
RRR: DCSEEFE  Em: REAMIRN

1
MR KSR

1 =ERIEHNE

St

AL, S “HERIUR R ISR AIPIER

V.o RGVEMI RIS — ARSI LT

A DRFEZE B 4, SERERRTTHICE . BRI ABRSE S PR,

SEMTHERATA IR, B fr 2 BE N ILET (I#5),
Fe5 1 — AR R AR O TR

BT | BRI | EEHUR SRR
| e | -mﬁﬁﬁﬁﬁfﬁmw%m
AR s | S 48 /NI TS -
5 PN Gl =4
S| | e | PEETRISHMES 25%
- " (124 H—94)
| T - | BB | - TS B BRI
m | | -
| AR | ABAS W 7%
Tk B MR AT
COEE - | 18T (K | - W4k 40 (508
AR | mENE | BRe FEGRAP RIS 124550 )
TR | BEABEE | MR | - PN RS R AL
fif] 8.24% R

[S

. BRI

AIFFERGHRTR T K AL S AR 5 2 2 KU R
AP, BUHTHE HBEOR IR S HY P R A2 R B S i 58
AR AR PR A FON I AR Ze M R R, R
TR — BRI PR AL IR A BRI R TR — PRI
GBI, RSBTSRBTS E. FrH =R
TREHU G PRI R £2.1%, ™ WAEL — (R L
SCHUGAE E ] 25 25%, AT RO AR RER I Tk — 228 5 o 41
BRTUTE S Lo iz (L Re I T B R A s G R B R I, )
Frl I B 2R P A TRARR — RIS SN R, HIREBEILS
HLREIIIRSS . FCAE 2 MBI AUR], Sl A p sl asie i
ETCHE, DNl s R BRI ERAETE .

) B, Saass , AFapn & KB E SRR BT E R (7). SR TR (AR ), 2023, 51(06):97-108.
(2] fiftsstst | VAR, FBR | S5 JCRAU B ROESR IS MH AR T S M I Z8E ()] & RER 2024, 45(05):919-928.

XUGERE , A, &5 . FET R R e SR AR FIBE WU ZBR 43T 10, #H L 2023,52(04): 14-23.
kR BEFERE | S  AET RS TS S AR SR A L S A PR 24T 1), 81K, 2024, 53(06): 96-105.
LKA I R G R B S 0. FBARSAC 2024, (04): 32-34.

[6] ZEIC , AM , BRI | 5. U AR FIRIE i R G AR VR IR RS RIS [T, Hh i TR | 2024, 26(04): 108-120.

[7) BB XSS, XSRS | 4 FRIE AT R PR ZRAR (J]. R HEOAR 2024, 45(04):575-589.

[8] EW | RS, EUIE, 55 . KNS CO2HERUE NI K R PESIE [J]. B4 T2, 2022,50(02): 18-21+33.

[9] DA | H5 . JETREENE 5 R K AT BEIRARSOAEE G 1), SEALH R (FIARRIEENR ) , 2022, 49(03): 96-103+126.
[10] 5Kk&S R, XE |, & K CO2HEUELE I Y[ PRAS /TR (). HIE AR 1 2024,26(04):134-151.

[L1] JeideP , 2R AT . 5 Rt e UL

[12] 2t | BRE  A3 AR

i

(EFSE 1)) AEUES 196 L 2024(3):98-101
VR BTSSR A s S J 28 SR (0. D)1 rHAR | 2023, 46(3): 46-5289

[13] B, BRI , #FBIF , 5 . ) R G —HOR R HIBUR S BUEIFBUMT (1], K HRER 2024 ,45(04):590-599.

(4] #A% . BRR L Tl , 55 . @[
[15] flif . 22t K RAT A T PR 32 SR I TIATSS (D). 0 TS, 2022,

COYHERI R G RSN (1] #2774 2022,51(03):159-165.

161 3Kk , 3EE%E | SCHE | & FREFRRARTE K IAITRRGE SR IR ] ZRAEHTHEAR 2022, 43(03):27-31.

(7] L, HEE , TRt , & . ALHAHREIE & T RS RE AT ). ARG FBIME ,2022,46(01): 174-181.

(18] & HARMAHS , Bl , A2, & e s — FIRBAL — AT iZeal NIV 2 522 SRS ). TARRAFFE — BS2ARIAEF i TR ,2025,17(01): 126-139.
(191 [ RERIPER FRIsok P A IR AR] . FE T SRR B IR HUALRHE R 4775 - CN202411327403.7(P). 2025-01-03.

[20] k| SERE

| SO, S TRBRFREARAE K NI UK RGO PN (). FRALR$EAR | 2022,43(08):27-31.

030 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



' ae7y Lk gk B ORI R AN A S22 BidF o3
FHEAR H bk R b 5125
ERrR
EWEFRHENT], #dt EFH 441000
DOI:10.61369/EPTSM.2025040005
i) E . HIEEERNNRELZR, (BESETSHIGERDRGEPNSEEAREIDIES, BES4BRIPFERGENEMESEHEDX
REBENRFGNRERTIET. AUNELIF T EHETHIGHBRIFRFENES, HIRNTHMEHBRPIERERE
EREE, HRHT—RIINMMAER, EhaiFEdRERd. Bl TEERER A ECIRESE, RFIEHAR
TETFEEEENMEEMNMIEZEEAR, INHMEAMSE. ERRASTHBRIPHIE2EPRINE,

X @ i3 :  HeeTeanh; SEREP; EiEARL; BRIEIoH; BEE; EREN

Optimization of Relay Protection Commissioning Technology and Fault
Diagnosis Research in Smart Substation

Ju Xinyue
State Grid Xyang Power Supply Company, Xiangyang, Hubei 441000

Abstract : Due to the rapid development of smart grid, smart substations are used in power systems, and the
reliability of their relay protection systems directly affects the safe and stable operation of power
systems. To this end, this article analyzes the characteristics of relay protection system in smart
substations and explores the existing problems in the commissioning technology of relay protection.
It also proposes a series of optimization strategies, including the optimization of commissioning,
the improvement of commissioning tools, and the innovation of commissioning methods, etc. At the
same time, fault diagnosis technology based on intelligent algorithms and online monitoring, such as
networks and expert systems, is also studied and applied in the fault diagnosis of relay protection.

Keywords : smart substation; relay protection; commissioning technology optimization; fault diagnosis;
intelligent algorithm; online monitoring
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Innovation Research on Precision Service Model of Power Marketing under
the Background of Digital Transformation
Li Xin
State Grid Wuhan Power Supply Company, Wuhan, Hubei 430010

Abstract : This paper focuses on the field of power marketing under the background of digital transformation,
deeply analyzes shortcomings of traditional service models, and combines the development trends
of digital technologies such as big data, artificial intelligence, and the Internet of Things. It proposes
innovative suggestions for precision service of power marketing. It is hoped that through the strategies
of building precise customer portraits, optimizing service processes, innovating service channels and
products, the accuracy, efficiency, and intelligence level marketing services of power enterprises
can be improved, and then enhance customer satisfaction and the market competitiveness of the
enterprise, so as to promote the high—quality development of the power industry in digital era.

Keywords : digital transformation; power marketing; precision service; model innovation; customer
portrait
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Research on Sensor Fusion-Based Navigation Control and Path Optimization
for Intelligent Warehouse AGVs

Sun Jianpeng
Tianjin Bohai Vocational and Technical College, Tianjin 300000

Abstract : This paper investigates the key technologies of intelligent warehouse AGV systems, exploring multi—
sensor fusion, navigation control, and path optimization, and analyzing practical challenges and
solutions. Multi-sensor fusion enhances AGV environmental perception, positioning accuracy, and
stability by integrating data from LIDAR, cameras, and other sensors, combined with algorithms such as
Kalman filtering. Navigation control based on this technology utilizes SLAM algorithms for positioning and
map building, incorporating a hierarchical architecture adjustment strategy. Path optimization analyzes
algorithm applicability and directions for improvement. Solutions are proposed for data synchronization,
real-time performance, and stability issues. The research demonstrates that the combination of multi—
sensor fusion and path optimization can significantly enhance AGV performance.

Keywords : intelligent warehouse; AGV; multi-sensor fusion; navigation control; path optimization
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Research on Optimization and Fault Diagnosis of Thermal Control System for
Thermal Power Units Based on Artificial Intelligence
Feng Dong, Zhang Xiangwei, He Long, Gong Jiaqing, Ji Gangfeng

Huaneng Lanzhou Thermal power Co., LTD., Lanzhou, Gansu 730104

Abstract :

This paper addresses the complex operation, susceptibility to interference, and frequent failures of

thermal control systems in thermal power units, exploring the application of artificial intelligence (Al)

technology in this field. It introduces the components, functions, and operational challenges of thermal

control systems, and explains Al algorithms such as neural networks and machine learning. By

processing data, these algorithms optimize the parameters and control strategies of thermal control

systems, thereby supporting the intelligent operation of thermal power units.

Keywords :
fault diagnosis

artificial intelligence; thermal power unit; thermal control system; system optimization;
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Research on Electrical Automation Control Strategy for Integrated
Photovoltaic-Storage-Charging Power Station

Wu Jungiang
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Abstract : Theintegrated photovoltaic—storage—charging power station combines photovoltaic power generation,
energy storage systems, and charging piles. As an important component of modern renewable
energy systems, it is significant in promoting the utilization of renewable energy and the intelligence
of power systems. Electrical automation control plays a crucial role in this system, mainly optimizing
the operational efficiency and stability of the power station through real-time monitoring, energy
scheduling, and safety protection. By designing intelligent control strategies, coordinating the power
balance between photovoltaic power generation, energy storage, and charging piles, fine management
of batteries and energy efficiency improvement are achieved, ensuring the safe and stable operation
of the power grid. The optimization of control strategies can effectively reduce system failure rates,
improve battery life, and lower operating costs, providing technical support and theoretical basis for
future green energy systems.

Keywords : integrated photovoltaic-storage-charging power station; electrical automation control;

energy scheduling; energy storage management; intelligent system

515

JefifFE— AL el (N REIR A A Y A A3, Bl SE AR G F AR HOR . ISR PHEE A R . flREFIFE IR
T, AR T RRERI IR, BT ARG AR AR BRI AR OOER, IR ARG &
A, REIBIT. WEERBRICERIRME AWML, S — A T aBIHE . R AR AT A 7 TH B BRIV Ty,
ARSI R G A B R L

&

—. FER—FUBRENRARNRS TERE E
fERE ARG LS b s A St Lt s A A IR, IR

L. SefEFE— R B R ek RN Z AR, X EERIR R R AR B TR N R

JeAEFE— AL sl ORI RESEIR A R R ST, fRRE R SEMTTE R
ARG =AM JeR K ASHE R L, e RTER
B PHREREAL N AR, /R T A R A FR e H o 28 A
B AERE R ST o DR RS L AR, ihpR L RERT AR

CRRE, SPATFRIIAT, ST R AR E . AR L H L
(el el B ey S N E e IS B A 5 R 1 N DE
BT,

FEHUERGUE R NG S A E, BTN IR L. %

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 043



FARFAZT | TECHNICAL RESEARCH

ARG EHRERE R UM, IR LE e AR O S T
R ARES, R e ROk AR AR T BB, P
RERHEL, s Resscmk e .

2. el FE— A FELl ) A

REAGEYERA AR Gl YR T OREE, Rtreeit
WS NE R Ui (SR P RSk e O/ By P S
FLfREE R SE. MR AIE TR, SR BRI RE T DIE R A T
BT, WATRAEFT R T SR ARSI IR
A RIS SRR 2, BE AR H IR, A
I, SRABGTE SRS, DIPHERIGS TR ENE.

TERER G TR R T T BT s, e A A
TR, 2OURFAG A AR T SLBR RN, 2RI RiEaE
WIS R GHE AGEREIZ f o 2 PO S R IR OB SRS 2 I
EREARSE oK R BEF HY FB R HOR, ZERF UM B P, AT
LR b i Peag oo G e S ok A R R ERI NS BTN
(BMS) , ZHRIOTRMAIFERIRA . BRI T 8%,
By Ik TR A

FERBERE NS R AR L 5 A i RE R e M AR
ZIHIHEAT I . SRR FE AR, FEHARR rt
R TR, EHFTHHR AT, Mt il P i
Ao FEHERET, Il ERE RSOy e U A HRE, UK
FCRASTHIERENR, HE— T 2 ST H R AR R EA PR T AE

=, AER—HRENR S B otERIER Sk

L S BRI AR TR

HUAC B R S AR e e — Pl Fl e A G B IR
. EREORAGTRE TN S SR . I s SRS
THEFRAHISR, RO LN RES ¥ REREITELR, At
PRACFGL, (RRBFRILIRAS | SURME S, TSR % 258
IBAPIRES. IXFMSEIN BN RS B R RO R AL T ORI, WRERAEE
AR R SR BT T, R e AR Sz

Hak, At RS SR n e R S o
fite FEYGHTE— LT, WRATREMBEATON R Z,, RSz
frdigrfE e B R R Ol I, AR A
SRR Ay AR TEERE ST, FEREE AL
N EEIIWT R EURE TS, R BIET T e AT R

2. THil Pk

eI R SRR 2 e, WO A, ffeEiR
&, RSN TRS, RUTRGZAIEIEFER. HTA
FIT RS T R RER RN, AR 5 1T,
G AR BT, PR RGBT, SR AR
I — B B, JeRA B ARGERE RS
SAPFEARILICHIGTL, FH2EE R IR E TR

RO, R IR R U Bl 4 BB B R AR T R Rk
o FCIRA PRSI VE AT RO BRI, JCHAE ST Y
FAGEHT, KRB TR T RO, ERERSH

LRI, ROUEGHI R .

3 BEEAT A

A HAL G F = Bl 2 A S8 W A A S 3 R 5
FAESRIRIE, MECLBRIE R SRS Bh AL . e i g 2 2
PR IR E A 1503, AT E 282 AL S PRIE T IR 5
I, FRETCHEARR S IN AR R RS R, B HARER
XL ARG T REE S M B R, TCHRAE R A EOLR
KRR A OUT, Ay PRI HE S DU R R S R e 1k
PRI AT

FEFCFRERY R BB T T, R B R A S B T A
L, AFE AR RE EFE M AR SE . IBI ML R 2 2
PRI RS, Qb A, s, FeE RS, AN
T FLR O SEPRAS L P R Tl .

=. FfEFT— R ILES B LIEHI RIS T

L s R G0

BRI RGO T — MU RS R RO ER . R
T R AR R ARSI WS SRR L. i RE R Fe MU SR
B BN, SeREEFIE . B GIRER SN £0.5%, Wk
SEIERBUERENE, A AYids . RS (BMS)
WP AR RIS, SR Fed i, MFTAE K A

[, E S B R 2 W7 R G i (R R e U 1T
S, ZRGURE I SOC CIRA ML) Mk, 875 i
RIFERC RS, o etR & i AT FuiE S e A, RS
WEAREIZT T, BRI WL ARG SRR I 2 A8 S, — ELUR AR
e, RGEEPEIH R HER, SRR SR,

2. BRI S i b S me

BEVRUR B S5 DI T 11 50 W e fi e — At Lt PR AR T I
SRR E . YRR G K BRI TR, HF RS
Feibrf; fERIRRGEE ) TR = I, (ERE R G N RE HLAE
AL r B TS A, R o PR AL R B Bl B A, T R SRR
SN GRS ThE A I, WO IR R L, BERERIH R
Rk T

TE L ST R L, FE AR S A e k. &
GUACSEAE FIYE R A F T T AR N B S L, R
J1o [, ARIEFE TR R R L, RGA TR EMTE
R, A ORI ST PR U, 3 SR KRS R X AL R 128
MR, REREAETTRR S et

3. L S BRI ST e

R RS (BMS) 2R B IS TR & R ST REAL
FIZ 0. B, SOC CIRAE) FFH G2 BMS fEAT)
o JELLSTIN B A TR HOIR S, RGUEHiTsfI TR,
it Fealiid i, BMS WERATCHHEA 4.2V, BN R
3.0V, (R IAE R A A [N, ZRGe e bt i (o A
BRSO ISR, MR A LA R VO P LR,

FL ot e R R PR AR RN R BRI R

044 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



WA AR ERE, ErTREinsE ik, Mit, BMS AL
FIRERRGE OB £0.1° C) , LR g, 4 iilis
45 CH, REXATHINC ARG LIRRILE, #Rid
PG FE R REAN AR A o SEXAT A RVET SR, BMS REAS SE R
RYFRE AR

4. TaE R VEIRR R

ST AL 2 A SR E MRS, e Pk L
AR R R R CREIE £0.5% ) FNFHE:
s ORFRE £02%), ZRGREMGSEIN HEIF R FdfE . AL,
iy ko 7 o KB I A SO A 1R, A R EL i
i, S E B R GRS W AR SR TR A TR T T
[N LT e N E R I R e R v Sp e

UL, REEBAE AR A Zh DS AL 2 AR R SR
SEBATHIRMERIR . H PR — R (Aniias, Aty
HAGEGE M) RAEMEN, RESAZRSIEHBRE, Hifk
UG EESEIEAT o

M. SefER— ARG ERIRAERNSIIS A

L RGET5HR A

TESCE 7 — A s A R G, S H R R B G E
B, P AT LA m U AR AL B AR R T SRR RS L R
Pl I R A HE T ARM 229 i AxUkas il 2GR PLC (7T
B ARG ) o N TR AR, ST A R
1 GHz (AR, DL ECING GB AR, LAcRimii
BRI RIS AR, HAh, Sl g T 2L A 2 i A\ i 1
(31 CAN., Modbus., RS-485%%) , HifRERA RS, ifak
WSS MRS PR TR 7,

PRV 6 PR T A 0 R R ST I SR 4
il B F SE & 0 SCADA % %¢ (Supervisory Control and Data
Acquisition) , ATDMRELG R ERIEHIGE, LEEZINE
{ZFRME (41 Modbus, OPC., BACnet &) , X SubfU GENS LI 4%
TRGMN RO, BRI I AL

2. PSR S

P RS S T R G S BRI T, BRORE TR
FREB MBI SRR R G e, Blhn, A
ORI A | Fe FOER AR A, I AR A A 4 L1 SR
A S RS T B R A PR RESR AR, Aok

243t

R FAS TR A R R i TR (T RO e K K U 10
KWh ), 77 A b R A e I 5 S B R P L R . AT
SOC S ¥,

HUSH Bl R G DA S By A A B T B s . PID
Pl Mo e FR A T . el i AR kT DAL R DTt
FER RS, B/AMUERREIRE, IHERK ARy, Bn, SRS
LB ERER G T FEOAL, RIS AECRIE F it 7SR bR 1
BIHET, W B IR 67 1 20%., PID #4H BL B 7T TR
TR R SRR R G Z I T

3. PR FB1 S5

FESZBRIV Y, et se—b ik il R T BT 2 S
RENNE, DASHIEHAEA R T FAEE M 53, MERBIEGE 6
B2 1= Pk 11N A 1 N = 7= 1 = T 1
GUE S AT BRI 3R LAA, A TR ML +0.5%
A, BRCRE I iR O AR e . IHAh, TR dRRik
BAEAF SOCHRA T IFERes, PAIERS IR

SERRIB AT AT -5 A0 R0 R A 2 22 G2 L 7 4 B
o JEIE N ST AR R S 8T, FTEAREE RGN IE
Frertkae B, A e ORI L T T S A R L
& BN, BTEIRRN, R R RAEN T, RGN
RERCERTTIAE] 90% DAL, FE s dkiuttm, okl 8 il s
W T 15%. W1 R,

F1 ST R GRS

Wi H AR GRS
ES sy =EliiL| 2.8 <3P
SRR +£0.4% +0.5%
fREF AR 90% = 85%
FL ST Bl I 15% <20%
B, EXRiE

Sl e — AL IR L A SR SR U S 5,
MR T BT HRCR SRUEE, AT BRI TR I
Z AT AL ST T R A BRI RS . UL A BRI EEAT
R OIS, BAOR T RS AEANIE LI NSRS T R B
BT, ol e — Al Bl R FE S (BRI A Hh R TR
TER, SR RE MM AR RS AN G SR, JIARKAE
RGN AT RS g I

[1] XUBOEE . SehfFE— A S SRAAR ST (1] JEUR 5 IR L2024, (03):102-104.
[2] Ty/NF5 . SERFFERUSE— R RIS 1), Hi#s Tk, 2024, (05): 56-60.

[3] TEml , WK, R, 85 . ekl S RE R FLCHE RIS (7). TR EEREI R 2024, (22):88-90.D01: 10.13535/].cnki.10-1507/n.2024.22.31.

[4] TRAHE . SERFFE— IR NG HRRBSE A R IC B TS ()] dRARFAT , 2024, 43(07): 7-12.

[5] 475 . SeAFFER IS U TR R A AR TS (D). PEZEEE A% L 2023.D01:10.27398/d.cnki.gxalu.2023.001699.
[6] T . Serf7es s hul S Hpe B EEOULATSS (D). B Tk ,2021.D01:10.27381/d.cnki.gwlgu.2021.001319.
[7) 2R R A A FE— PR LS SE A SE (D). 22138 R4% L 2021.D01: 10.27205/d.cnki.gltec.2021.001047.

18] FINGi . FETOEREFE I — R R A S eI R eSS ().

AN ,2024,43(10): 39-46.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 045



FARFAZT | TECHNICAL RESEARCH

RLHL B ST (IO A SR B HL AR TR

=

\\\\\\

SPIES: 440803199008143416
DOI:10.61369/EPTSM.2025040014

ANBESHTEMNSRERBEMEREEXAE, SFEELAR. BOEE%E, BRMTRSERESRATEER

R, LRRBEEHELESE, EERHTHRENEREE. TERFRERENS, NOEERBLREEREFRR, 2

HETITZRBHREACHTaMEARNRRE,

WTHER; ERIE; BIEAR
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Abstract :

This paper covers aspects related to the architecture of high and low voltage distribution networks

in urban power grids, including wiring methods and core equipment. It explains the characteristics of

electrical system engineering in underground utility tunnels and details substation foundation treatment.

The study also addresses municipal power tunnel construction, installation and testing of equipment

like transformers, introduces technologies such as smart power distribution terminal integration,

summarizes construction process effectiveness, and proposes optimization directions along with future

application prospects.
Keywords :
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Study on Pipe Blockage Mechanism of Thick Gas Power Ash Conveying System
and Intelligent Early Warning Method Based on Pressure-Flow Coupling

Yuan Han

Guizhou Qianxi Zhongshui Power Generation Co., LTD. State Power Investment Group Co., LTD. Bijie, Guizhou
551500

Abstract : This paper focuses on the critical issue of pipe blockage in thick—phase pneumatic ash conveying
systems, conducting a comprehensive analysis of its blocking mechanisms from multiple dimensions
including dust characteristics, pipeline structure, airflow parameters, equipment status, and
environmental factors. To address the limitations of traditional early—warning method

Keywords : concentrated phase pneumatic ash conveying system; pipe blockage mechanism;
pressure-flow coupling; intelligent early warning method
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Environmental Impact Assessment and Mitigation Measures
in Power Plant Construction
Li He
China Energy Engineering Group Anhui Electric Power Design Institute Co., Ltd., Hefei, Anhui 230000

Abstract :

With the continuous growth of China's energy demand, power plant construction projects are

increasing, and their impact on the ecological environment during the construction phase cannot be
ignored. Starting from the possible environmental impacts during the construction of power plants, this
paper explores environmental issues related to air, water, noise, and ecology through typical case
studies, and proposes targeted mitigation measures. Through scientific and reasonable environmental
impact assessment and effective management measures, it is possible to ensure the progress and
quality of the project while achieving coordinated development between environmental protection and
engineering construction, providing a reference for similar projects in the future.

Keywords :

power plant construction; environmental impact assessment; mitigation measures;

ecological protection; sustainable development
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